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(54) ANTENNA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an antenna device which can operate 
simultaneously with respect to a plurality of frequency bands, and does not 
project from a case body of a wireless installation by reducing extremely a 
physical occupied space. 

SOLUTION: An antenna device comprises a radial conductor 22 formed in a flat 
plane manner in an upward direction of an earth conductor 21 so that an electric 
length is set to be generally about quarter times a first wavelength; a radial 
conductor 23 which is installed so as to surround the radial conductor 22 away 
from an edge of the radial conductor 22 at a sufficiently smaller gap than the first 
wavelength, and is formed linearly with bending so that the electric length is 
generally about quarter times a second wavelength; a conductor line 24 for 
electrically connecting the radial conductors 22, 23; and a feeding point 25 to be 
fed from between the radial conductors 22, 23 and the earth conductor 21. 
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* NOTICES * 
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damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] the ground which has the magnitude of finite — a conductor and the above-mentioned ground — the 
upper part of a conductor — the ground — the 1st radiation which has the electric merit who is installed in a 
conductor and outline parallel and generates series resonance to the 1 st wavelength « with a conductor the 
above-mentioned ground — the upper part of a conductor — the 1 st above-mentioned radiation — its 1 st radiation 
on a conductor and an outline same flat surface — the 2nd radiation which has the electric merit who separates a 
sufficiently small gap, is installed as compared with the 1 st wavelength from the side of a conductor, and 
generates series resonance to the 2nd wavelength — with a conductor the 1 st above-mentioned radiation — a 
conductor and the 2nd above-mentioned radiation — the conductor which connects a conductor electrically — 
antenna equipment equipped with the line. 

[Claim 2] the 1 st radiation — the electric length of a conductor forms plate-like or in the shape of a curved 
surface while being the outline quadrant grade of the 1 st wavelength — having — the 2nd radiation — a 
conductor Are arranged so that a conductor may be surrounded, and it is constituted by the conductor of the 
shape of the shape of a straight line which has crookedness so that electric length may become the outline 
quadrant grade of the 2nd wavelength, and a curve, the 1 st above-mentioned radiation — the 1 st above- 
mentioned radiation — a conductor or the 2nd above-mentioned radiation — a conductor and the ground — the 
antenna equipment according to claim 1 characterized by supplying electric power from between conductors. 
[Claim 3] the ground which has the magnitude of the finite in which the notching section was prepared — a 
conductor and the above-mentioned ground — the upper part of a conductor — the ground — the 1st radiation 
which has the electric merit who is installed in a conductor and outline parallel and generates series resonance 
to the 1st wavelength — with a conductor the above-mentioned notching section — the 1st above-mentioned 
radiation — the 3rd radiation which has the electric merit who is stationed to a conductor at outline parallel and 
generates series resonance to the 2nd wavelength — a conductor and the 1st above-mentioned radiation — a 
conductor and the 3rd above-mentioned radiation — the conductor which connects a conductor electrically — 
antenna equipment equipped with the line. 

[Claim 4] the 1st radiation — a conductor is arranged on the notching section while it is formed plate-like or in 
the shape of a curved surface — having — the 3rd radiation — a conductor is spiral in the above-mentioned 
notching section — the antenna equipment according to claim 3 characterized by being formed in a line. 
[Claim 5] the 1st radiation — a conductor is arranged on the notching section while it is formed plate-like or in 
the shape of a curved surface — having — the 3rd radiation — the antenna equipment according to claim 3 
characterized by forming a conductor in the above-mentioned notching section in the shape of a meander. 
[Claim 6] the notching section — the ground — antenna equipment given [ of claim 3 to the claims 5 
characterized by being prepared in one corner of a conductor ] in any 1 term. 

[Claim 7] the 1 st radiation formed plate-like or in the shape of a curved surface — antenna equipment given [ of 
claim 1 to the claims 6 characterized by preparing one or more slitting in a conductor ] in any 1 term. 
[Claim 8] the ground which has the magnitude of the finite in which the notching section was prepared — a 
conductor and the above-mentioned ground — the 4th radiation which has the electric merit who is stationed at 
the above-mentioned notching section so that it may come on a conductor and an outline same flat surface, and 
generates series resonance to the 1 st wavelength ~ with a conductor the above-mentioned ground — the 5th 
radiation which has the electric merit who is stationed at the above-mentioned notching section so that it may 
come on a conductor and an outline same flat surface, and generates series resonance to the 2nd wavelength — 
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antenna equipment equipped with the conductor. 

[Claim 9] the 4th radiation — a conductor is spiral — while being formed in a line, it arranges in the notching 
section ~ having — the 5th radiation — a conductor — the 4th above-mentioned radiation ~ spiral [ it is arranged 
so that it may become outline parallel to a conductor mutually, and ] — the antenna equipment according to 
claim 8 characterized by being formed in a line. 

[Claim 10] the 4th and 5th radiation ~ radiation of either of the conductors — the end of a conductor — the 
ground — a conductor — connecting too hastily — radiation of another side — the end of a conductor, and the 
ground — the antenna equipment according to claim 8 or 9 characterized by supplying electric power from 
between conductors. 

[Claim 1 1] the 4th and 5th radiation the upper part of a conductor — the ground — the 6th radiation formed 
plate-like or in the shape of a curved surface while having the electric merit who be install in a conductor and 
outline parallel and generate series resonance to the 3rd wavelength — a conductor and the 6th above-mentioned 
radiation — the line which connected a conductor and the feeding point electrically — antenna equipment given 
[ of claim 8 to the claims 10 characterize by to have a conductor ] in any 1 term . 

[Claim 12] It is installed, the ground — the upper part of a conductor — the 6th radiation — its 6th radiation on a 
conductor and an outline same flat surface — so that a conductor may be surrounded the 7th radiation formed 
the shape of the shape of a straight line, and a curve which has crookedness while having the electric merit who 
generates series resonance to the 4th wavelength — a conductor — having — a line — a conductor the 6th 
radiation — a conductor — the 7th above-mentioned radiation — the antenna equipment according to claim 1 1 
characterized by connecting a conductor and the feeding point electrically. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna equipment used for wireless systems, such as a 

cellular phone, and PHS, Bluetooth. 

[0002] 

[Description of the Prior Art] Drawing 1 1 is the block diagram showing the conventional antenna equipment 
shown in JP,9-46259,A, and they are a wireless circuit and the trap circuit where 1 , two component antennas 
with which, as for 2, electric length differs, the mold resin with which 3 unifies two component antennas 1 and 
2, and 4 were prepared in five, and six were prepared between the component antennas 1 and 2 and the wireless 
circuit 4, respectively in drawing. Moreover, drawing 12 is the block diagram showing the conventional antenna 
equipment shown in the "resonance frequency change mold reverse F antenna" (the 1 997 Institute of 
Electronics, Information and Communication Engineers synthesis convention lecture collected works, the 
separate volume communication link 1, B-l-74, p.74), and is set to drawing. Reverse F antennas with which 1 1 
has a grand terminal, the capacitor with which series connection of 12 and 13 was carried out to reverse F 
antennas 1 1 and an inductor, and 14 are the pin diodes connected between these capacitors 12 and an inductor 
13. 

[0003] Next, actuation is explained. Drawing 1 1 and drawing 12 show the antenna equipment of 2 resonance, 
and consist of two trap circuits 5 and 6 loaded in the electric supply section of two component antennas 1 and 2 
with which electric length differs, and each component antennas 1 and 2 at drawing 1 1 . While one component 
antenna is operating, trap circuits 5 and 6 are designed so that the component antenna of another side may not 
operate. By carrying out like this, the antenna equipment which operates to two different frequency bands is 
realized. Moreover, drawing 1212 loaded the load which becomes reverse F antennas 1 1 which have the single 
resonance characteristic from a capacitor 12 and an inductor 13, changed the resonance frequency of reverse F 
antennas 1 1 by changing the value of a load using ON of a pin diode 14, and OFF, and has realized the antenna 
equipment which operates to two or more frequency bands by this. 
[0004] 

[Problem(s) to be Solved by the Invention] Since it was constituted as mentioned above, since conventional 
antenna equipment had the large dimension of the component antennas 1 and 2, it had the technical problem 
that an antenna will project greatly from the case of a walkie-talkie terminal, with the antenna equipment shown 
in drawing 1 1 . Moreover, with the antenna equipment shown in drawing 12 , the technical problem that it could 
not operate to coincidence to two or more frequency bands occurred. 

[0005] While it was made in order that this invention might solve the above technical problems, and being able 
to operate to coincidence to two or more frequency bands, physical occupancy space is made small as much as 
possible, and it aims at not projecting from the case of a walkie-talkie or obtaining the antenna equipment which 
reduces the amount of protrusions. 
[0006] 

[Means for Solving the Problem] the antenna equipment concerning this invention — the ground — the 1 st 
radiation which has the electric merit who is installed above a conductor by outline parallel and generates series 
resonance to the 1st wavelength — with a conductor the ground — the upper part of a conductor — the 1st 
radiation — its 1 st radiation on a conductor and an outline same flat surface — the 2nd radiation which has the 
electric merit who separates a sufficiently small gap, is installed as compared with the 1 st wavelength from the 
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side of a conductor, and generates series resonance to the 2nd wavelength — with a conductor the 1 st and 2nd 
radiation — the conductor which connects a conductor electrically — it has a line. 

[0007] the antenna equipment concerning this invention — the 1 st radiation — the electric merit of a conductor is 
formed plate-like or in the shape of a curved surface, while being the outline quadrant grade of the 1st 
wavelength « having — the 2nd radiation — a conductor the 1 st radiation — it is arranged so that a conductor 
may be surrounded, and the conductor of the shape of the shape of a straight line which has crookedness so that 
electric length may become the outline quadrant grade of the 2nd wavelength, and a curve constitutes — having 

— the 1 st radiation — a conductor or the 2nd radiation — a conductor and the ground — it constitutes so that 
electric power may be supplied from between conductors. 

[0008] die ground in which, as for the antenna equipment concerning this invention, the notching section was 
prepared — the 1 st radiation which has the electric merit who is installed above a conductor by outline parallel 
and generates series resonance to the 1st wavelength — with a conductor the notching section — the 1st radiation 

— the 3rd radiation which has the electric merit who is stationed to a conductor at outline parallel and generates 
series resonance to the 2nd wavelength — a conductor and the 1 st and 3rd radiation — the conductor which 
connects a conductor electrically — it has a line. 

[0009] the antenna equipment concerning this invention — the 1 st radiation — while forming a conductor plate- 
like or in the shape of a curved surface — a notching section top — arranging — the 3rd radiation — spiral [ in the 
notching section ] in a conductor — it forms in a line. 

[0010] the antenna equipment concerning this invention — the 1st radiation — while forming a conductor plate- 
like or in the shape of a curved surface — a notching section top — arranging — the 3rd radiation — a conductor 
is formed in the notching section in the shape of a meander. 

[001 1] the antenna equipment concerning this invention — the notching section — the ground — it prepares in 
one corner of a conductor. 

[0012] the 1st radiation in which the antenna equipment concerning this invention was formed plate-like or in 
the shape of a curved surface — one or more slitting is prepared in a conductor. 

[0013] the ground in which, as for the antenna equipment concerning this invention, the notching section was 
prepared — the 4th radiation which has the electric merit who is stationed at that notching section so that it may 
come on a conductor and an outline same flat surface, and generates series resonance to the 1st wavelength — a 
conductor and the ground — the 5th radiation which has the electric merit who is stationed at the notching 
section so that it may come on a conductor and an outline same flat surface, and generates series resonance to 
the 2nd wavelength — it has a conductor. 

[0014] the antenna equipment concerning this invention — the 4th radiation — spiral in a conductor — while 
forming in a line — the notching section — arranging — the 5th radiation — a conductor — the 4th radiation — 
spiral [ arrange and ] so that it may become outline parallel to a conductor mutually — it forms in a line. 
[0015] the antenna equipment concerning this invention — the 4th and 5th radiation — radiation of either of the 
conductors — the end of a conductor — the ground — a conductor — connecting too hastily ~ radiation of another 
side — the end of a conductor, and the ground — it is made for electric power to be supplied from between 
conductors 

[0016] the antenna equipment concerning this invention ~ the 4th and 5th radiation — the upper part of a 
conductor — the ground — the 6th radiation formed plate-like or in the shape of a curved surface while having 
the electric merit who is installed in a conductor and outline parallel and generates series resonance to the 3rd 
wavelength — a conductor and the 6th radiation — the line which connected a conductor and the feeding point 
electrically — it has a conductor. 

[0017] the antenna equipment concerning this invention — the ground — the upper part of a conductor — the 6th 
radiation — a conductor and outline same flat-surface top — and It has a conductor, the 6th radiation — the 7th 
radiation formed the shape of the shape of a straight line, and a curve which has crookedness while having the 
electric merit who is installed so that a conductor may be surrounded, and generates series resonance to the 4th 
wavelength — a line — a conductor — the 6th radiation — a conductor — the 7th radiation — a conductor and the 
feeding point are connected electrically. 
[0018] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is explained. 
Gestalt 1 . drawing 1 of operation is the block diagram showing the antenna equipment by the gestalt 1 of 
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implementation of this invention, and is set to drawing, the ground where 21 has the magnitude of finite — a 
conductor and 22 — the ground — the upper part of a conductor 21 — the ground ~ the radiation formed the 
shape of plate-like or a curved surface installed in a conductor 21 and outline parallel — a conductor (1st 
radiation conductor) — 23 — the ground — the upper part of a conductor 21 — radiation — its radiation on a 
conductor 22 and an outline same flat surface — the radiation formed the shape of the shape of a straight line, 
and a curve which has the crookedness installed so that a conductor 22 might be surrounded — a conductor (2nd 
radiation conductor) — 24 — radiation — a conductor 22 and radiation — the conductor which connects a 
conductor 23 electrically — a line and 25 — radiation — a conductor 22 and radiation — a conductor 23 and the 
ground — it is the feeding point which supplies electric power from between conductors 21. 
[0019] Next, actuation is explained, the ground — the upper part of a conductor 21 — it and outline parallel — a 
boundary length — radiation of the outline 1/8 of the 1st wavelength to the shape of plate-like [ of about one 
magnitude ], or a curved surface — a conductor 22 is arranged, this radiation — the electric merit of a conductor 
22 is set up so that series resonance may be generated to the wavelength of the desired frequency fl . For 
example, it sets up so that it may become the outline quadrant of the wavelength of a frequency fl . moreover, 
the ground — the upper part of a conductor 21 — radiation — radiation of the shape of the shape of a straight line, 
and a curve which separates a sufficiently narrow gap from a conductor 22 and outline same flat-surface top and 
its side compared with the 1 st wavelength, and has the crookedness whose electric merit is the outline quadrant 
grade of the 2nd wavelength — a conductor 23 — radiation — it arranges so that a conductor 22 may be 
surrounded, this radiation — it is set up so that series resonance may be similarly generated to the wavelength of 
the desired frequency f2 about the electric merit of a conductor 23. In addition, although one fourth of electric 
merits are indicated as die length which produces series resonance here, substitution is also possible by using a 
matching circuit for the electric supply section of an antenna which has different die length from this. For 
example, 1/2 or less value of the 2nd wavelength is usually set up in many cases, this point and above- 
mentioned radiation — the same is said of a conductor 22. moreover — as long as the signal of the 2nd 
wavelength can be transmitted or received efficiently — radiation — a conductor 22 — completely — the same 
flat-surface top — radiation — a conductor 23 — it is not necessary to prepare — some inclinations and the ground 

— there may be a difference in height about the height to a conductor 21 . furthermore, radiation — one corner on 
a conductor 22, and radiation — the end of a conductor 23 — a conductor — it connects electrically through a line 
24. radiation — one corner on a conductor 22, and radiation ~ the end of a conductor 23, and the ground — 
between conductors 21 is made into the feeding point 25, and power is supplied there through a coaxial track, a 
microstrip line, a TORIPU rate track, or a KOPURENA track, however, the ground — a conductor 21 and 
radiation — from the viewpoint of the principle of operation, the configuration of a conductor 22 does not 
necessarily need to be a rectangle and polygons, such as a rectangle, a trapezoid, or a rhombus, an ellipse form, 
or the configuration that transformed these is sufficient as it. moreover, radiation — a three-dimensional 
configuration [ like the helical antenna which can shorten physical merit compared with electric length ] whose 
conductors 22 and 23 are — you may use — a superficial antenna like a meander line antenna — using — the same 
printed circuit board top — radiation — conductors 22 and 23 can also be arranged, radiation — the conductor 23 
may be carrying out the configuration of the shape of the shape of a straight line without crookedness, and a 
curve, as long as it has the electric merits not only including what has crookedness but a matching circuit who 
can operate as an antenna, furthermore, radiation — a conductor 22 and radiation — the ground of a conductor 23 

— although the height from a conductor 21 does not necessarily need to be the same — these — the ground — the 
thing of a conductor 21 mostly located in projection, i.e., the ground, — it is made not to project from a 
conductor 21 This constraint comes from a viewpoint of attaining a miniaturization physically, therefore — if it 
is within the limits which does not project from cases, such as a walkie-talkie, when there is no need of 
miniaturizing, so much — the ground — you may project out of projection of a conductor 21 . 

[0020] Drawing 2 is the property Fig. showing the frequency characteristics of the antenna equipment by the 
gestalt 1 of implementation of this invention, actually makes the antenna equipment of structure and outline 
identitas shown in drawing 1 as an experiment, and shows the result of having measured the frequency 
characteristics of the return loss in the feeding point 25. Since return loss is the minimum in two frequency 
bands fl and f2, it can check that prototype antenna equipment is operating to coincidence to two different 
frequency bands. 

[0021] as mentioned above — according to the gestalt 1 of this operation — antenna equipment — above ~ 
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constituting — radiation — the magnitude of a conductor 22, and radiation — it becomes possible to operate the 
electric merit of a conductor 23 to coincidence to two desired frequency bands by adjusting suitably, moreover, 
radiation — a conductor 22 and a conductor — a join with a line 24 — radiation — considering as one corner of a 
conductor 22 — radiation — a conductor 22 can be miniaturized, furthermore, radiation — a conductor 23 — 
radiation -- a conductor 22 is surrounded — as ~ arranging — and radiation — a conductor 23 and radiation a 
conductor 22 — both — the ground — by [ of a conductor 21 ] arranging in projection mostly, it becomes 
possible to attain the miniaturization of the volume of the whole antenna, and the configuration which does not 
project from cases, such as a walkie-talkie, can be realized. 

[0022] the ground where gestalt 2. drawing 3 of operation is the block diagram showing the antenna equipment 
by the gestalt 2 of implementation of this invention, and 31 has the magnitude of the finite by which the 
notching section 32 was formed in one comer in drawing — a conductor and 33 — the notching section 32 — 
radiation — it is arranged to a conductor 22 at outline parallel, and spiral — it is the helical antenna (3rd radiation 
conductor) formed in the line, in addition, a conductor — a line 24 — radiation — a conductor 22 and a helical 
antenna 33 — electric — connecting — the feeding point 25 — radiation — a conductor 22 and a helical antenna 
33, and the ground — it is made to supply electric power from between conductors 31 Other configurations are 
equivalent to drawing 1 . 

[0023] Next, actuation is explained, the ground — notching and the notching section 32 are formed for one 
corner of a conductor 3 1 . the ground — the notching section 32 of a conductor 3 1 — radiation — the conductor 
which has the electric length about [ of the 2nd wavelength ] an outline quadrant so that it may become a 
conductor 22 and outline parallel ~ the helical antenna 33 around which the line was coiled spirally is arranged, 
the end of a helical antenna 33, and radiation — one corner of a conductor 22 — a conductor — a line 24 — 
electric — connecting — the node and ground — power is supplied through a coaxial track, a microstrip line, etc. 
at the feeding point 25 between conductors 3 1 . The fundamental principle of operation of this antenna 
equipment is the same as that of what was shown in the gestalt 1 of the above-mentioned implementation in 
general, in addition — drawing 3 — the ground — although the notching section 32 was formed in one corner of a 
conductor 3 1 — the ground — the notching section may be prepared in other locations of a conductor 3 1 . 
moreover, radiation — there needs to be no conductor 22 right above the notching section 32, and as long as the 
1st wavelength can be transmitted or received, it may have a gap of some. With the gestalt 2 of this operation, 
since a helical antenna 33 is arranged at the notching section 32, also with the antenna which is carrying out the 
three-dimensional configuration like a helical antenna 33, it can reduce the tooth spaces of the whole antenna 
equipment, and can attain a miniaturization, here — a helical antenna 33 — the ground ~ the same flat surface as 
a conductor 3 1 , and radiation — it is contained by the location of the arbitration in the space formed with a 
conductor 22. 

[0024] as mentioned above — according to the gestalt 2 of this operation — the gestalt 1 of the above-mentioned 
implementation — in addition, the ground ~ the notching section 32 of a conductor 31 — radiation » it becomes 
possible from the thing of the gestalt 1 of the above-mentioned implementation to attain the one layer 
miniaturization of nearby by using the helical antenna 33 replaced with the conductor 23. 
[0025] the block diagram showing antenna equipment according [ gestalt 3. drawing 4 of operation ] to the 
gestalt 3 of implementation of this invention — it is ~ drawing — setting — 36 — the notching section 32 — 
radiation — it arranges to outline parallel to a conductor 22 — having — a line — a conductor is the meander line 
antenna (3rd radiation conductor) bent by zigzag. Other configurations are equivalent to drawing 3 . 
[0026] as mentioned above — according to the gestalt 3 of this operation — the gestalt 2 of the above-mentioned 
implementation — in addition, the case where a helical antenna 33 is used by using the meander line antenna 36 
— comparing ~ radiation — physical distance with a conductor 22 can be made to increase as the result — 
radiation — the clock frequency band of a conductor 22 and the meander line antenna 36 turns into a broadband 
more, moreover, the meander line antenna 36 — the ground — since it is in the same flat surface as a conductor 
3 1 — the ground — it can manufacture easily by etching processing of a printed circuit board with a conductor 
31. 

[0027] the radiation which gestalt 4. drawing 5 of operation is the block diagram showing the antenna 
equipment by the gestalt 4 of implementation of this invention, and was formed in drawing the shape of plate- 
like or a curved surface which showed 42 to the gestalten 1-3 of operation — the radiation which prepared one 
or more slitting in the conductor 22 — it is a conductor (1st radiation conductor). Other configurations are 

http://www4.ipdl.ncipi.go .jp/cgi-bin/tran_web_cgiejje 1 0/1 4/2005 



BEST AVAILABLE COPY 



JP.2002-171 126 A [DETAILED DESCRIPTION] 

i 



Page 5 of 8 



equivalent to drawing 3 . 

[0028] as mentioned above — according to the gestalt 4 of this operation — the gestalten 1-3 of the above- 
mentioned implementation ~ in addition, the radiation which prepared one or more slitting — radiation of as 
opposed to [ since the conductor 42 was formed ] the 1 st wavelength — magnitude of a conductor can be made 
small and a miniaturization becomes much more possible. 

[0029] Gestalt 5. drawing 6 of operation is the block diagram showing the antenna equipment by the gestalt 5 of 
implementation of this invention, and is set to drawing. It is arranged at the notching section 32. 33a — the 
ground — so that it may come on a conductor 3 1 and an outline same flat surface the conductor which has the 
electric merit about [ of the 1st wavelength ] an outline quadrant — the helical antenna (4th radiation conductor) 
around which the line was coiled spirally — 33b — the ground — a conductor 31 and outline same flat- surface 
top — and the conductor which is arranged so that it may be mutually set to helical antenna 33a to outline 
parallel, and has the electric merit about [ of the 2nd wavelength ] an outline quadrant — it is the helical antenna 
(5th radiation conductor) around which the line was coiled spirally, helical antennas 33a and 33b — both — the 
ground — electric power shall be supplied from the same feeding point 25 of a conductor 
[0030] As mentioned above, according to the gestalt 5 of this operation, compared with the thing of the 
gestalten 1 -4 of the above-mentioned implementation, thin shape-ization can be attained sharply. In addition, 
the physical relationship of helical antennas 33a and 33b may be contrary to the physical relationship in 
drawing 6 , as shown in drawing 7 . 

[0031] the inside of two helical antennas 33a and 33b in [ in / gestalt 6. drawing 8 of operation is the block 
diagram showing the antenna equipment by the gestalt 6 of implementation of this invention, and / drawing ] 
the gestalt 5 of operation — on the other hand (33b) ~ the ground — it connects with a conductor 31 too hastily. 
Although helical antenna 33b will become a parasitic element if it carries out like this, it is excited by the 
electromagnetic coupling with helical antenna 33a, and there is the same effectiveness as the gestalt 5 of 
operation. 

[0032] As mentioned above, according to the gestalt 6 of this operation, it is not influenced by the location of a 
too hastily connecting point, but it becomes possible to raise the degree of freedom of a design of the feeding 
point 25. 

[0033] the block diagram showing antenna equipment according [ gestalt 7. drawing 9 of operation ] to the 
gestalt 7 of implementation of this invention ~ it is — drawing — setting — 52 — the upper part of helical 
antennas 33a and 33b — the ground — the radiation in which it was formed in plate-like or in the shape of a 
curved surface, and one or more slitting was prepared so that it might be installed in a conductor 31 and outline 
parallel and electric merit might become the outline quadrant grade of the 3rd wavelength — it is a conductor 
(6th radiation conductor), radiation — a conductor 52 — a conductor — electric power is supplied from the 
feeding point 25 through a line 24. Other configurations are equivalent to drawing 6 . 
[0034] As mentioned above, according to the gestalt 7 of this operation, it becomes possible to operate to 
coincidence to three different frequency bands in addition to the gestalt 5 of operation. 

[0035] Gestalt 8. drawing 10 of operation is the block diagram showing the antenna equipment by the gestalt 8 
of implementation of this invention, and is set to drawing. 53 — the ground — the upper part of a conductor 31 — 
radiation — its radiation on a conductor 52 and an outline same flat surface — the radiation formed the shape of 
the shape of a straight line, and a curve which has crookedness so that it may be installed so that a conductor 52 
may be surrounded, and electric merit may become the outline quadrant grade of the 4th wavelength — it is a 
conductor (7th radiation conductor), radiation — a conductor 53 — radiation — a conductor 52 — a conductor — 
electric power is supplied from the feeding point 25 through a line 24. Other configurations are equivalent to 
drawing 9 . 

[0036] As mentioned above, according to the gestalt 8 of this operation, it becomes possible to operate to 
coincidence to four different frequency bands in addition to the gestalt 7 of operation. 
[0037] in addition — the gestalten 1-8 of the above-mentioned implementation — radiation of the 1st to 7 — 
although the antenna of a specific configuration was illustrated as a conductor, this invention can transmit or 
receive appropriately not only these examples but two or more frequencies, and a miniaturization can boil it as 
much as possible, can set it, and it can use an antenna various type, for example, radiation of the 1 st to 7 — as a 
conductor, it is a monotonous upper antenna, a helical antenna, a meander line antenna, and a monotonous 
upper antenna, and the antenna of the shape of the antenna which prepared one or more slitting, the shape of a 
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straight line, and a curve can be used, moreover, radiation of the 1st to 7 — although the outline quadrant was 
illustrated as electric length of a conductor, this invention is set up so that series resonance may be generated to 
the wavelength of a request of not only these examples but electric merit — it has — ****ing — moreover, 
generating of this resonance — each radiation — the resonance equalization circuit electrically connected to a 
conductor may adjust, therefore — even if a resonance equalization circuit adjusts the resonance point — a 
desired frequency — setting — each radiation — as long as the return loss of a conductor becomes near the 
minimum point, this effect of the invention is not spoiled. 
[0038] 

[Effect of the Invention] as mentioned above — according to this invention — the ground — the 1st radiation 
which has the electric merit who is installed above a conductor by outline parallel and generates series 
resonance to the 1st wavelength — with a conductor the ground ~ the upper part of a conductor — the 1st 
radiation — its 1 st radiation on a conductor and an outline same flat surface — the 2nd radiation which has the 
electric merit who separates a sufficiently small gap, is installed as compared with the 1 st wavelength from the 
side of a conductor, and generates series resonance to the 2nd wavelength — with a conductor the 1 st and 2nd 
radiation — the conductor which connects a conductor electrically — since it constituted so that it might have a 
line — the 1st desired wavelength and 2nd desired wavelength — responding — the 1st radiation — a conductor 
and the 2nd radiation — coincidence can be operated to two frequency bands by adjusting the electric merit of a 
conductor, moreover, the 1 st and 2nd radiation — a conductor — the ground — by [ of a conductor ] arranging in 
projection mostly, the miniaturization of the volume of the whole antenna equipment can be attained and the 
effectiveness that the configuration which controls the configuration or protrusion which does not project from 
cases, such as a walkie-talkie, is realizable is acquired. 

[0039] according to this invention — the 1st radiation — the electric length of a conductor while being the 
outline quadrant grade of the 1 st wavelength, it forms plate-like or in the shape of a curved surface — having — 
the 2nd radiation — a conductor Are arranged so that a conductor may be surrounded, and it is constituted by the 
conductor of the shape of the shape of a straight line which has crookedness so that electric length may become 
the outline quadrant grade of the 2nd wavelength, and a curve, the 1 st radiation — the 1 st radiation — a 
conductor or the 2nd radiation — a conductor and the ground, since it constituted so that electric power might be 
supplied from between conductors the 1st radiation — a conductor is surrounded — as — the 2nd radiation — by 
arranging a conductor, the miniaturization of the volume of the whole antenna equipment can be attained 
further, and the effectiveness that the configuration which controls the configuration or protrusion which does 
not project from cases, such as a walkie-talkie, is realizable is acquired. 

[0040] the ground in which the notching section was prepared according to this invention ~ the 1st radiation 
which has the electric merit who is installed above a conductor by outline parallel and generates series 
resonance to the 1 st wavelength — with a conductor the notching section — the 1 st radiation — the 3rd radiation 
which has the electric merit who is stationed to a conductor at outline parallel and generates series resonance to 
the 2nd wavelength — a conductor and the 1 st and 3rd radiation — the conductor which connects a conductor 
electrically, since it constituted so that it might have a line the 1 st desired wavelength and 2nd desired 
wavelength — responding ~ the 1st radiation — a conductor and the 3rd radiation ~ by adjusting the electric 
merit of a conductor, coincidence can be operated to two frequency bands, moreover, the ground — the notching 
section of a conductor — the 3rd radiation — a conductor — arranging — and the 1 st and 3rd radiation — a 
conductor — the ground — by [ of a conductor ] arranging in projection mostly, the miniaturization of the 
volume of the whole antenna equipment can be attained further, and the effectiveness that the configuration 
which controls the configuration or protrusion which does not project from cases, such as a walkie-talkie, is 
realizable is acquired. 

[0041] according to this invention — the 1st radiation — a conductor is arranged on the notching section while it 
is formed plate-like or in the shape of a curved surface — having — the 3rd radiation — a conductor spiral in the 
notching section — since it constituted so that it might be formed in a line — the ground — spiral in the notching 
section of a conductor — the 3rd radiation formed in the line — by arranging a conductor The miniaturization of 
the volume of the whole antenna equipment can be attained further, and the effectiveness that the configuration 
which controls the configuration or protrusion which does not project from cases, such as a walkie-talkie, is 
realizable is acquired. 

[0042] according to this invention — the 1st radiation — a conductor is arranged on the notching section while it 
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is formed plate-like or in the shape of a curved surface — having — the 3rd radiation — a conductor since it 
constituted so that it might be formed in the notching section in the shape of a meander — the ground ~ the 3rd 
radiation formed in the notching section of a conductor in the shape of a meander — by arranging a conductor 
The miniaturization of the volume of the whole antenna equipment can be attained further, and the effectiveness 
that the configuration which controls the configuration or protrusion which does not project from cases, such as 
a walkie-talkie, is realizable is acquired. 

[0043] according to this invention — the notching section — the ground — since it constituted so that it might be 
prepared in one comer of a conductor, the effectiveness which can make manufacture of antenna equipment 
easy is acquired. 

[0044] the 1 st radiation which was formed plate-like or in the shape of a curved surface according to this 
invention — since it constituted so that one or more slitting might be prepared in a conductor — the 1st small 
radiation — the electric merit according to the 1st wavelength can be formed with a conductor, and the 
effectiveness that the miniaturization of the volume of the whole antenna equipment can be attained further is 
acquired. 

[0045] the ground in which the notching section was prepared according to this invention — the 4th radiation 
which has the electric merit who is stationed at that notching section so that it may come on a conductor and an 
outline same flat surface, and generates series resonance to the 1 st wavelength — with a conductor the ground — 
the 5th radiation which has the electric merit who is stationed at the notching section so that it may come on a 
conductor and an outline same flat surface, and generates series resonance to the 2nd wavelength, since it 
constituted so that it might have a conductor the 1 st desired wavelength and 2nd desired wavelength — 
responding — the 4th radiation ~ a conductor and the 5th radiation — by adjusting the electric merit of a 
conductor, coincidence can be operated to two frequency bands, moreover, the ground — the notching section 
on the outline same flat surface of a conductor — the 4th and 5th radiation — by arranging a conductor, antenna 
equipment can be thin-shape-ized, the miniaturization of the volume of the whole antenna equipment can be 
attained further, and the effectiveness that the configuration which controls the configuration or protrusion 
which does not project from cases, such as a walkie-talkie, is realizable is acquired. 

[0046] according to this invention — the 4th radiation — a conductor is spiral — while being formed in a line, it 
arranges in the notching section — having — the 5th radiation — a conductor the 4th radiation — spiral [ it is 
arranged so that it may become outline parallel to a conductor mutually, and ], since it constituted so that it 
might be formed in a line the ground — spiral in the notching section of a conductor — the 4th and 5th radiation 
formed in the line — by arranging a conductor The miniaturization of the volume of the whole antenna 
equipment can be attained further, and the effectiveness that the configuration which controls the configuration 
or protrusion which does not project from cases, such as a walkie-talkie, is realizable is acquired. 
[0047] according to this invention — the 4th and 5th radiation ~ radiation of either of the conductors — the end 
of a conductor — the ground — a conductor — connecting too hastily — radiation of another side — the end of a 
conductor, and the ground — since it constituted so that electric power might be supplied from between 
conductors, it is not influenced by the location of a too hastily connecting point, but the effectiveness which can 
raise the degree of freedom of a design of the feeding point is acquired. 

[0048] according to this invention — the 4th and 5th radiation — the upper part of a conductor — the ground — 
the 6th radiation formed plate-like or in the shape of a curved surface while having the electric merit who is 
installed in a conductor and outline parallel and generates series resonance to the 3rd wavelength — with a 
conductor the 6th radiation — the line which connected a conductor and the feeding point electrically — since it 
constituted so that it might have a conductor — the 1 st to 3rd desired wavelength — responding — the 4th to 6th 
radiation — coincidence can be operated to three frequency bands by adjusting the electric merit of a conductor, 
moreover, the ground — the notching section on the outline same flat surface of a conductor — the 4th and 5th 
radiation — a conductor — arranging — and the 6th radiation — a conductor — the ground — by [ of a conductor 
and the notching section ] arranging in projection mostly, the miniaturization of the volume of the whole 
antenna equipment can be attained further, and the effectiveness that the configuration which controls the 
configuration or protrusion which does not project from cases, such as a walkie-talkie, is realizable is acquired. 
[0049] according to this invention — the ground — the upper part of a conductor — the 6th radiation « a 
conductor and outline same flat-surface top — and It has a conductor, the 6th radiation — the 7th radiation 
formed the shape of the shape of a straight line, and a curve which has crookedness while having the electric 
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merit who is installed so that a conductor may be surrounded, and generates series resonance to the 4th 
wavelength — a line — a conductor — the 6th radiation — a conductor — the 7th radiation — since it constituted so 
that a conductor and the feeding point might be connected electrically — the 1 st to 4th desired wavelength ~ 
responding — the 4th to 7th radiation — coincidence can be operated to four frequency bands by adjusting the 
electric merit of a conductor, moreover, the ground — the notching section on the outline same flat surface of a 
conductor — the 4th and 5th radiation — a conductor — arranging — and the 6th and 7th radiation — a conductor - 
- the ground — by [ of a conductor and the notching section ] arranging in projection mostly, the miniaturization 
of the volume of the whole antenna equipment can be attained further, and the effectiveness that the 
configuration which controls the configuration or protrusion which does not project from cases, such as a 
walkie-talkie, is realizable is acquired. 

[Translation done.] 
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0 - fc £ 0 & C £ # pjfg £ ft £ . 
[0 0 2 5 ] 3Ufe0J&tt3 . m 4 »C ©»9l<Dj|fo<Dfl5 

r, 3 6««J0^#aB3 2(Ctt«aifl:2 2CC*fUrlRIB 

^r>y^^>r>^^ (f3 0M^#) r*a. * 

[0 02 6 ] £U:©<j:5cc % c©H»©««3«:J:n 

(r»fc»^ccJt^r, «c»»tt2 2 ±<z>^3wroK£tg»n 

^V7>^7-f>7>ft3 6 Ottf^M««EW«» J: 
9J£SWS«:ft&. $/c, ^7>^7^>7>ft36« 

mm&3 l iH— Office* -sor, iftaw*3 l tmcy 

[0027] nig<DB<84 . 0 5 «c <o^m<omn<Dm 

t\ 4 2 «^Sfe<DJKS8 1 3 CC^L/c¥fit*a fcttft 

oi&MR^ikiMW (jsi©awt«#) -e 

[0 0 2 8 ] ^iOJr^CC, C(DHJ!lO^JB4Cc<fcn 
±IE^5feCDB^l ^6 3^cjjn^r. 1 o*/c»aa 

[0029] $m<D&f&s . H6»c <o^m<omM<ow^ 

3 3 a«ttaS*3 l <fc«B8l5l— Tffi±Ccft-SJ:^CC 
«0^*«S3 2tCiE|tStl, ISlCD$g<2iOTg4#<Dl 

7>ir;h <J&4©ttftfi*flO , 3 3b«Jfti»tt3 lil 
BgfoJ — J p[g_h&C x ^O^y^i /7> ^t3 3aiICHC 

rt33a, 3 3b tt^tc, ifi«f*<DH— 2 5 



(5) «fH2 0 0 2 - 1 7 1 1 2 6 
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[0 0 3 0 ] fcLh<DJ:9fc. c©3Sft©J&«5«cj:*i 

±22SIJ6©»S8 1 *>6 4 ©iOCCit^T^cfiCCliS 
fbSrB£C£#r*"5. ft*>\ ^»J*^7>ft3 3 
a, 3 3 b(D{fcHM»tt. 07 C-C^T <fc 5Ct, 06K:fe 

[0 0 3 1 ] SIJ6©JBJB6 . MS ltC<D§£W<Dmfe<DB 
S86«:j:Sr>^Sia*^-r«J5SEir'*0, SKfci* 

llfe(D?fJ^5(C*5^-2>2-0CD^»;^;UT>7 : *^3 3 
10 a, 3 3 b<D*>*><D— # (3 3 b) tfeagf*3 1 CCjs 
IfcT*. C^T&i, ^U*Jl/T>f-^3 3 b«#Nati 
X?-<btt£*s. ^y^;b7>ft33a<i:^i^ 

[0 0 3 2 ] Ja±<Z><fc5CC. C<DS3S©JBffi6CCj:ti 

[0033] mm<omm7. m 9 »c <o^M<omm<Dm 

T. 5 2tt^y^7>ft3 3a, 3 3b©±*fc«j 

«« 4 i nmc ft a ^ ^ « /t« Mttcc ^ 

(mGommmm r**. ft»a9*5 2«3n* 
^2 4*aorift««*i2 5*>6*&S3ftSfe<Dr** 0 

[0 034] «±©<fc^tc, C©jB»<WK«7fCj:ti 
^©^»5CCSD^r3o(DaftSH«^iC*tO 

rHiecciWW 6ci pjffi t ft 

[0 0 3 5 ] XIKO^]B8 .010 JiCcD^H^co^Jfeco 
tr»r . 5 3 «tt«»3 1 ©±]?CCJS«#**5 2 i^BSfHl 

Sn, «afi^»4©«fi©«iig4»©lgffiK:ft^j: 

®ft (»7©tt««*) r^S. aS3*«»5 3«, fifeS* 
«»5 2i SfC^fe^ 2 4 %M 0 Xt&mis 2 5^ 
£ft£k<D-e&£ e -ecDffeCDlf^^, HQiWC* 

[0 0 3 6 ] &L±<D£51C % COWfcO»«8«C<fcti 
40 tf % ^©^ffi7CCj»^T4^©Sft^^^tc*fL 

r HB*ec»ftrr a c <t ^pjfiEi ft a e 

[0 0 3 7 ] ft*j v ±gBHSSO»S8 1 frh 8 Ttt, 1 
6 7 <Dtt«2» * i L/ X nm&tRCDT >7-f ZMffr L tc 
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[0038] 

<DW 1 ©ft#*a@ft<Di2I#>6^ 1 ©*fcg&tJ±0T+#/h3 

[0 03 9] C©«IBCCj:ti«, A 1 <Dfifc*fa»*(D*St 
fitt. »l©jgS©«Ellg4»<DlSSr*-6iit{C¥« 

&<om&4ft<D 1 usee ft ^>ct cc®ffl*W"r^iS««; 
$ /c \*m 2 (ommmw t mmw t on* & asm 3 ti & * 

2<DftW«ft4iBjarSCifCJ:or. r>?^*a:£ 
Mft^6^WT^C<h(Dftl^fi£^/c«^Ui^jqi$iJ*r-5> 
[0 04 0] OD^mc^txkt. W0^#SB*i»W6ti 

©"C, WSl<Dlli©Sfi*5J:o f ^r20»SccjSD-c^i 
iccj^r. 2o©HjS8R^cc*fLr^cctt^3-e--5 



(6) 2002-171 126 
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[0041] zommtic&tiu. m\<Dtkmmm*. 

10 mstmt^( l cB^titcm3<Dmmmw^m'r^ct 
scim, iiif (di*^ ^^fflt ^ c i ^ 

[0 04 2] C©^(Ccfcntf % miOfir^»«. ¥ 

a$n, » 3 ®*)X*mcj*Ti'#iR< [ c 
s r > ztRtcmmz n/cm 3 <3ottSKi»^BBa-r £ c <t 

[0 04 3 ] C J; titf, SJ9&#a$«, ifcagf* 
[0 04 4] C©»WCCJ:*itf. WttJ/cttMttfC 

[0 04 5 ] C©|%eB«:j:n«, W0^C*aB3WRW6ti 
/cflfe i gifBg^— «c ft -2, J: ^ cc CD fti 0 ^ # gp 

40 c>W2©»ficci6(;rm4©ft»«ttfeia r »5©ftl* 

oit0s^-^®±<D^ *p ^ #a5ccm4 ^defc am 5 

r>^^«a±*©»si<3[)/jNjgft*3 6 

[0 04 6] c©«wec<t*i«, sr 4 « 

50 lamtRK&i&stist&KmQxsmimtsti, m 
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[0 04 7 ] CCDf^KJcfttf, JMteJ:0^5 4)ft&J 

[0 04 8 ] co^cc^n^, mAis&vmsoiWLM 
mmmi* * »«»*5 <t w u ^ * « aaKw «: tea 

[0 04 9] CCffcWKcfcfttf, ffi2»»<D±^rJC^6(D 
» 6 Ofic*f3i» i 2tCCf& 7 (DSdWagf* <b <h £ 

[HI ] 




C7) «fH2002-171 126 
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io [H2] ccDxmojQtfa^jBi tc<t^r>f*^g 

[05] C ©J£^<D|ISfe<D0Jl 4&c<££T>r *-RB 
[H6] CO*?8<DieS6<D^«5tC<fc5T>^^Ka 
20 [0 7] C<D269J©||ft©Jg88 5 CC J: 57>ftltl 

[as] c <D$m<Dmm<DBm e k y > ^ 

[0 9 3 CO*l8©**6tD?gfl87tcJ:&r>f L ^«a 
[0 10] C©»W©*J6©^S88Ccj:^r>^J| 
[011] a£*©r>^^«B*«^«flEH't?** <1 

[012] 8e*©r>^^i6a*5?"r«jaEiar**. 
30 m^comw] 

21,31 t&m#> 22,42 fosmt* m 1 odsc 

SJaft*) , 2 3 ftfc*faS# (»2©ftS«tt) , 2 4 

2 5 3 2 ty*)X$m, 3 3 ^'J 

^7>ft (K3®ttM«fl0 ,3 3a ^VU^T 
>-r^ (»4 ©88*31*10 ,33b XjVT 

(^5oft*f^ft) , 36 ^t>#^>t>t^ 



[02] 




o.exfo fi fb fe i.4xfo 



(8) &ffl 2 0 0 2 - 1 7 1 1 2 6 



[03] [04] 




[05] 




[07] 




[09] [010] 



(9) 



nm 2 0 0 2-171 126 



[ill] 



[012] 



(a) 




(b) 



2. 
3 



I — I BfrEf 




3# = 



3-^ = 



C72)«w# mst* job 

F 5 J 021 AA02 AA09 AB02 AB06 JA03 

JA07 

53045 AA03 AB05 DA09 GA01 NA01 
5J047 AB06 AB12 AB13 FD01 



